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Introduction
The Passifloraceae family has 150 species in Brazil distributed in all geographic regions (Bernacci et al., 2016) . Among the commercial species, the most important is the yellow passion fruit (Passiflora edulis Sims), which is mainly consumed as fresh fruit and processed by juice industry (Meletti, 2011) .
The yellow passion fruit has floral characteristics such as hercogamy (stylet located above the anthers), the protandry (maturing pollen grains before the stigma is receptive) and a self-incompatibility system (Angel-Coca et al., 2011; Dai & Galloway, Which makes cross-pollination indispensable for fruit and seed production (Yockteng et al., 2011) .
However, for successful pollination, floral characteristics such as pollen viability, stigma receptivity and nectar secretion should be considered. The pollen viability may be affected by genetic factors such as abnormalities during microsporogenesis and climatic factors such as relative air humidity and air temperature that affects the pollen grain physiology (Ferreira et al., 2007) . presence or absence of stigmatic exudate and daily climatic conditions (Marshall et al., 2010; Das et al., 2013 is synchrony between stigmatic receptivity and pollen viability for the cultivars analyzed.
Material and Methods
The experiments were carried out with eight yellow passion fruit cultivars from the active germplasm collection (AGC) of the State The orchard management system was vertical, with a plain wire n. 12, at two meters height from the soil, with a distance of six meters between the stakes. The drip irrigation system was used.
The planting spacing used was 3m between plants and 3.5m between rows. There were five plants of each access (cultivar) of AGC.
Orchard management, pruning, fertilization, and cultural treatments followed the recommended methodology for passion fruit cultivation (Bruckner & Picanço, 2001 (Cobra et al., 2015) . The experimental plots consisted of twenty -five flowers per plant.
The pollen viability was evaluated by two dyes, acetic carmine (AC) (Kearns & Inouye, 1993) and Alexander triple solution (ATS) (Alexander, 1980) . In the pre-anthesis, phase when the sepals For acetic carmine dye, pollen grains were considered viable when presented carmine color, sterile pollen grains were transparent and non-colored (Frescura et al., 2012) . Under
Alexander's triple solution the viable pollen grains exhibit purple cytoplasm and green color wall, whereas the non-viable ones present only the green-colored wall (Alexander, 1969) . (Dafni, 1992; Souza et al., 2004) .
The nectar volume and nectar sugar concentrations were evaluated in the same plants of pollen viability and stigmatic receptivity.
At pre-anthesis the floral buds were bagged and, at anthesis, the nectar secretion volume
was measured with microcapillary graduated (precision ± 0.2 μL) and then discarded. The flowers were re-bagged for further evaluation.
The nectar sugar concentration was measured using a 0-90% Brix portable refractometer.
The evaluated characteristics were submitted to analysis of variance and the means were compared by the Scott Knott test at 5% probability using the statistical program Sisvar (Ferreira, 2011) .
Results
The evaluation of floral resources presented significant interaction for the nectar volume characteristic (Table 1) . Stigmatic receptivity did not present a significant difference for the cultivar factor in both methods ( Table 1 ).
The nectar sugar concentration did not present significant difference as a function of evaluation schedules ( Table 1 ).
The nectar production peak for all cultivars was at 2:30 p.m., decreasing gradually to the last evaluated time ( Table 2 ). The highest nectar volume rates replacement were observed in BRS Gigante Amarelo and BRS Rubi do Cerrado cultivars ( Table 2 ). The sugar concentration in the nectar ranged from 41.3 to 49% in the evaluated cultivars, with higher mean values for IAC 277,
BRS Giant yellow, BRS Rubi do Cerrado and BRS
Ouro Vermelho (Table 3 ).
The cultivars FB 200 and BRS Rubi do
Cerrado presented the highest pollen viability percentages for the two dyes used (Table 3 ).
The viability percentage increased from the first to the second evaluation time, and, from this time a gradual reduction in the percentage was registered, highlighting the time of 17:30 h (Table   4 ).
The stigmatic receptivity recorded in this study was considered high. The eight cultivars evaluated presented stigmatic receptivity above 90%, for the test with hydrogen peroxide (Table ns Non-significant. **and* Significant at 1 and 5% of probability error, respectively, by F test. Averages values followed by the same small letter in columns and capital letter in rows present no statistical difference by Scott-Knott test 5% probability error.
Com. Sci., Bom Jesus, v.8, n.4, p.514-520, Oct./Dec. 2017 Averages values followed by the same small letter in columns present no statistical difference by Scott-Knott test 5% probability error. Averages values followed by the same small letter in columns present no statistical difference by Scott-Knott test 5% probability error.
4) and 100% of receptivity at all times and for all cultivars for the alpha naphthyl test.
Discussion
Variation in nectar volume, similar to that observed in this study was also recorded in a study conducted in Campos dos Goytacazes, Rio de Janeiro State, Brazil. Benevides et al. (2009) observed that the maximum nectar volume in P. edulis was 18μL at 2:30 p.m., after this period, a decrease in nectar production occurred to to the stigma has a direct influence on fruit seed number, pulp amount and, consequently, on fruit weight (González et al., 2006; Hafez et al., 2015) .
The nectar sugar concentration results for P. edulis cultivars were similar to those observed for the same species in cultivated areas in the North of Rio de Janeiro State, that is, between 38% and 42% (Benevides et al., 2009) . In Paraná state, the nectar average sugar concentration was 57% (Varassin et al., 2012) and 47% in Bahia State (Siqueira et al., 2009 ).
The nectar available to pollinators appear to be available at sufficient concentrations for pollinators constantly visit yellow passion fruit flowers (Kim et al., 2011) , and associated with the energy requirements of large bees (Varassin et al., 2001 ).
The results obtained in the present study showed a high pollen viability rate for the two staining methods used. In a study carried out by Souza et al. (2002) with the same species, the pollen viability recorded was 88.70% using lugol solution, and Costa et al. (2009) at anthesis beginning and less than 90% at the end of the afternoon (Souza et al., 2002) .
Our results corroborate with the results of the aforementioned studies demonstrating that the pollen viability period is a limiting factor for the reproductive success of Passifloraceae.
The pollen viability loss throughout floral anthesis may be related to environmental conditions such as air temperature and relative air humidity, because these factors may lead to grain pollen desiccation when they remain exposed to these environmental factors after anther dehiscence (Pacini et al. 1997 , Ge et al., 2011 .
Desiccation of pollen grains is of particular concern in species with flowers with dry stigma (Nepi et al., 2001) , such as Passifloraceae. The absence of exudate secretion on the stigmatic surface may impair the pollen grains hydration (Souza et al., 2006) .
Pollen viability may vary depending on dye specificities. The acetic carmine dye indicates chromosomal integrity (Munhoz et al., 2008) , whereas Alexander triple solution differentiates the aborted pollen grains from the non-aborted pollen grains, since the latter do not have the nucleus and only the cellulose contained in the wall is evidenced ( Alexander, 1980) . However, regardless of the dye used, a pollen grain viability above 70% is considered high (Soares et al., 2013) .
For the cultivars evaluated in the present study, the time of 2:30 p.m. is the most indicated to perform manual pollination, due to the higher viable pollen percentage. The higher deposition of viable pollen grains on the flower stigma guarantees the fruit production with important characteristics for commercialization (Rendón et al., 2013) .
The stigmatic receptivity observed in this study was similar to the study carried out in Rio de Janeiro State, where viable pollen where stigmatic receptivity was higher than 80% for yellow passion fruit (Souza et al., 2004) .
The presence of receptive stigma during floral anthesis increases the time for the pollen grains.
The evaluations carried out in this study generate subsidies for yellow passion fruit crop management, providing practical information about the pollination period based on floral resources.
Conclusions
The highest nectar production volume was at 2:30 p.m., this volume decreases gradually for the other schedules, in all cultivars.
Pollen viability increases from the first to the second evaluation time and gradually decreases until the last evaluation time.
The stigmatic receptivity is above 90% for any cultivar evaluated, at all times of evaluation.
The cultivars BRS Rubi do Cerrado and FB 200 were the most promising for the nectar volume and nectar sugar concentration, pollen viability and stigmatic receptivity.
